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1. SUMMARY 

Guinea pig serum samples from animals expos~:;d by inhalation to increasing concentrations (1; 

3; 10; 3Gmglm3
) of polymeric tvlDI (~l'vfDl) for various periods of ~ime (15 minutes; Onl hoUI; 

six hours; fifteen periods of six hours) or 1:r comrols \Verc analyzed by enzym•·-!inked 

immunosorbert assay (ELlS A) for rvmr -specific IgG 1 antibody. 

Semm san1ples from a.ic exposed concrol .!:,rtlinea pigc; (l 0 per group exposed to air for 15 

m.jnutes; one hour; six hours; fiilccn period~ of six hours) were all negative fo1 anti-!villi IgG 1 

antibody (titres were less than 1 in 1 0). 

InJ ,alation exposure to all concentration<.> of p vlDl resulted in the product;on of detectable 

lgG 1 antibody i.1 at least a proportion of animaJs. There was considerable withir. group 

variation in antibody titre which reflects presumably the outbred nat~.:re of the guinea pig 

population. Despite this variation. it is clear that the number of responder::; per &rroup and the 

antibody titre of serum samples showed a marked dose response relationship with :-espect to 

the rotaJ amot::nt <:>f p:V.!DI received (len~th of exposure and concentration) Thus, for 

example, exposure to 3mg/m3 pMDI for 15 mjnutes resu lted in detectable but low titre 

antibody (1 in l 0 to 1 in ] 60) in only 5 out of I 0 animals. Exposure to the same concentration 

of pMDI for 6 hours and fifteen periods of G hours resulted in 9 ol!l of 10 and 10 out of I 0 

antibody positive responders, respectively, with ti trcs ranging from 1 in 10 to l ·in 1280 and 1 

in 320 to 1 !n I 0240, respectively 

No-observable-effect-levels for pMDJ m.lvll:o tion were demonstrated with respect to 

concentrations of pMI)I aud exposure time~ whicl, did not generate significant antibody 

productton. Thus, compared with con·~urrcnt air-treated controls, exposure to 3mgm3 or 

I Omglm3 pMDI for 15mi.ns or l mg/m' ptvlJ) r fo r 6 hours failed to elicit significant levels of 

anti-1Villl IgG1 antibody (nor statistically c;igruftcantly different from control groups at the 1% 

level) 
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2. INTRODUCTION 

Guinea pig serum samples from animals exposed ro r.olymeric MDI (p);l])f) by irhaJation for 

various periods of time or air ~ontrols in study 153-bU<VJ fX were received from the 

Deparrmcn: ofTox.icology, Bayer AG Wuppenal in \1arcb 1998 

The agreement \.vith the lnternntionaJ Isocyanates Institute was that an .YfDl guinea pig serJm 

albumin (MDI-GSA) conjugate prepared using monomeric MDI for analysis of senm1 samples 

for study 114-EU-MTX (CTLIR/1211) wou!d be utilized in the enzyrne-linked immuno:>orbent 

assay (E:...ISA) developed for the detection ofMDI-specific lgGl antibodies ir. the cun-ent 

experiments. This .MDI-GSA conjugate w..ts prepared using mo..,omcric :VIDI; such is 

~kpropriate for the determination of anti -:VIDI IgG 1 antibody responses following exposure to 

polymer!c tviDT s:uce not only is monomeric tviDl a majC"r constitucJ1l of polymeric ~I(J)T but 

also the antigenic detem1inanrs appear to be largely cross-reactive, as evidenced by the 1bility 

of conjugates prepared from monomeric .\tiD I to detect anti-MDI antibody production in 

serum dc.rived from animaJs exposed to monomeric or polymeric (CTLIRI2926 and 

CTLtL/8246) 

The report on this study will be stored ir. the Cemr::l ToxicoiO!.,')' Laboratory (C'J'T. .. ) Rcpon 

Centre as ~tipulated in the contract. 
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3. MATERIALS AND METHODS 

3.1 Preparation of MDI-GSA conjugate 

?villi-GSA conjugate was prepared as described previously (Rattr(ly eta/., 1994; 

CTL/R/1211 ) . Approximately 200mg of GSA was dissolved in 20rrJ O.OS:Vl sodiwn borate 

buffer (pH9.4). Approximately 60mg of monomeric MDT was added and the svlution stirred 

at 4"C fot 30 minutes. Glass vessels were used throu:shout as ~IDI reacts wit.n plastic. The 

solution was dialyzed successively against phosnhate buffered saline (PBS; pH7 .2) and 

distilled water for a period oP c.pproximately 48 Lours at 4"C. T:1e conjugate was lyophilized 

and stored at -20°C until use. 

3.2 Analysis of conjugate 

The degree of substitution of the .:VIDI conjugate was assesserl using a mer hod based upon the 

determination of free amino groups by reaclton with 2,4,6-trini trobenzene sulphonic acid 

(TNBS) as described previously (Rattray e z al., 1994) A pproxlmately 1 mg of f..IDi-GSA 

conjugate and 1 mg of GSA were each dissolved in approximately l ml of O.l M sodium borate 

buffer (pH9.3). 25!-ll of a stock solution of l.2M T.Nl3S in O.lM sodium borate buffer 

(pH9.3) was added to each sample and the sampies incubated for approximately 20 minutes at 

room temperature. The optical density at 420nm (CJD) was measured using a Philips 

spectrophotometer (PU 8880uv/vis) . GSA has approximately 30 re .... dily available 

hapten-binding sites per molecule. The c!egree of substitution (moles hapten/moles protein) is 

calculated according to the formula· -

Substitution ratio = 

OD sample= 

OD GSP = 

D..:._OD samplel x 30 
( OD GSA ) 

0 .522 

1.024 



f\ . ... , 

Substi<.utio:1 ra:to = (1-•j 522'! X 30 
( 1 :J::A ) 

The conJugate substitution rauo \V:1S therefore appro.<.imatcly I::; : t moles !1aptcn.moles 

piOtem 

3.3 Storage of serum samples 

Serum samples were shippP.d frozen from £a~·~~ AG, Wuppcrtc:. _nd ar.-ivcd in good condir!vn. 

On arrival, the samples were stored at -2o··c until analysis which wac; c0rnpleted by 24:.h .A-:.,~:1 

1998. 

3.4 Enzyme-li nked immunosorbent assay 

Plastir microtitre plales (:-I1_; ~C Immunoplatc t yre fT , Nunc, Copenh.:1gcn, Derunark) were 

coated •vi[h SO).Ll per well of:!J.g/ml :"viDI-CiSA conjuga:c in 0 5:V1 sodium 

carbonate/bicarbonate buffe; (pH9.6J by \1vem1ghr incubation at 4°( Th;:., was admi:listerc::<.! 

on to the plate using a 12 channel ad}usrable repe?t dispenser set tu take up anc dis!-Ci.!;e ~O!J.I 

of D.uid. The plates were flicked out and washed t~rez hmes for approx.imalely 3 minutes eacb 

wash with 1 OO)ll PBS containing 0.05%, Tween 20 (PBS-Tween). Guinea pig ~erum sampl0s 

were serially diluted in PBS-Tween. Thl; serially d:luted guinea pig serum samples \Vere added 

ro duplic<!te wells (1 00!-tl per wet;). Each plat<: also had a row of wells to whtch dibem 

(PBS-Tv .. ,een) onlv 1.vas added (rec.geni. blai1k Vit.:lls) . Th" plate~ were incubated for 3" 

minutes at 37')C The p!ares were washed ~s bciore and 100!-ll rabbit anti-gutPea pig GJ 

(:Vliles Scientific, Slough, l.JK), diluted in 1 tn 2500 tr. PBS-Tween, was added tc each \'-elL 

After a further 30 minutes incubation at 3 7'·\.:, plates were \'iashec' as before and I OO~tl 

peroxida3e-labelled goat anti-rabb:L lgG ( :VI.i ics Scientific) dibtecl I in 5000 in PDS-1 ween 

w2.s added to each well . Following 30 minutes inct.bation at 3.,cc the r-lates \VCr<" washed 

end l OO!J.l substrate added ( 1.6mg/ml O-o:1envll:nt..: d!arni.'le and 0 4mglrn! urea hydrogen 

peroxide in 0 OS!v{ ci·rate phosph1re buffer [f) !f) 0 J per wei!). The reaction \vas t.ermina:cd 

c.ft~r approximately 10 minutes by thG addition of SO!ll of 0 5vf cit ric acid per well. 

r "T'f I I IO'l A~ ~ 
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Seri~l dilutions of sen.tm s<~mples (! i:1 l 0 1 ih 20, 1 in 40, 1 in SO 1 in :60 ani I in 3 0, ·n 

PBS-T'Neen ·.•.tere a."l.a!y~ec! in pr-.::EnuP.~ry ELISAs f11 sulJseql!ent assa;. s, s~:ru::J s.1rr.p.es ·.·. ith 

rit:-es 0f I in 320 or higher \,:en: reana;yzed by EL!S.\ usir.g c;enal doublinu Ji!·..:~vnw (;f i ;p !0 

:o 1 in 20.::t8C 

Criterion for positivity for individual serum samples 

Tile mean opucal d.:!nsity for tlte r:;agenl blank 1.vells fur each pl<hC v. ~<:. calculutetl. ~:; wece the 

rr..cans of each duplicate sert!M s:tmp!c r\ readin~ is r:::gardcd as pos=tive 1fi· is hi·~:1cr than 

l\'•lCI.! c reagt:nt blan.k :Or the particular pl<.t~;;. The mre of ecch .crum is the :tigltt:~t di(..Jt! )~ 

·.vhic:h gi-.•es a positive reading. 

As an additional control ~or the :1:tegr!t; of the MDI-GS \ t:onjugate (sy1thesizeJ i1' :lec~'ilt.'":r 

1993), sdccteJ h.igr w e serum samples from stuJy ll '~-EU-~·fTX were rc;malyzed a!l.rlf:~t'JI! 

the samples from study 153-El' -~fTX .::nd compared \'•ith •he results oi"~he prev10~!" ar.a.l-.•ses 

(February ! 99S m:d !\·lay 1996, describl!:.i in iepons CTf .'R/1239 and CTI./T/2026). 

3.6 Statistical analysis 

For ead1 ELlS.\ dilution curve for each individual serum sample, rhe area under th~: ..:urv~ \.Vas 

calculated The areas were considered 1.bir.g analysis of variance follov:ing a log 

t<ansfonnc.rion to stabilize tb.e var;ance Lea3·-squares means for each group \Nerc cal.:u! uecL 

Unbiased estimate~ of differ enccs rrom concurrent control groups were p:-ovided by the 

cifference bet ween eaclt treatment group leas· -squucs r..ean v. · <h ~he apprupriare c,introl 

groups least-square::. m~an. Differences rrom cuntrols were tested sUnistically by .:ompc:.rison 

of eact1 ::-eatment grot:p ,e.,:;t-squares mean v::th the control gro: "!J least-souares mean .... :ng 't 

t\vo sided student's t-test based on the t:rror mean square in the analysis. Dit:erences were 

co:1sidered to Le stalistical!) s1g~fican a~ ihe 1% level 

C fL:l. '82~6-, 
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4 . RESULTS 

Repeat analyses of seru'11 samples 26, 27 and 28 (high titre san~plE;s from study 11 1-EU-MTX) 

confirmed tit~ integrity of the NiDl -GSA conjugare and the MOl ELlS.-\, with antibody 

profilec; comparable to prev10us analyses (pcrfonned in Fcbntary 1995 and May l 996) b:!ing 

achieved (Figure 1 ). 

Guinea pig serum samples from study 153 EU-MTX were therefore analyzed for anti-l'v1:CI 

IgGl antibody using the same ELISA protocol Seru~~ derived from &ir control animals 

(animal numbers 1-iO, ·4 1-50. 8 1-90 and 121-130 inclusive) were unifo rmly negative for 

anti-i'vlDllgGl antibody (titres 'vere less than the top dilut ion ofsemm: I in 10) 

Exposure to increasing concentrations or p\_,tDl by inh~J:Hion resulted in a clear dose response 

with respect to the number of animals exhibiting detectable tgG I antibody and the IgG 1 titre 

observed. Profil ·s of anti-IV,ffii lgG1 antibody responses for ~:utimals exJ1jbiting titres of above 

1 in I 0 are displayed in Figure 2a-l. Animals exposed LO 3 or 1 Omg/m3 of pM Dl ror 15 

m.im:tcs (Figure 2a, b) exhibited low wre antibody o r no detectable antibody. Exposure to 

30mglm3 of p!vlDI for 15 minutes rcsult~d in low titre a11tibody fur U1e majori{y of animal~. 

with or:e animal (number 23) displaying h1gh titre antibody (Figure 2c). Treatment witb 

~mg/m~ of prviDI for one hour also resulted in low titre antibody expression (Figure 2d). 

Somewhat higher titres were obse!Ved follo'vvint; 011e hour exposure to 10 or 30mg/nr3 of 

matenal (I·!gure 2e, f), although there was considerable interanima! vanation S1x hours 

exposure w I mg/m3 pMDI provoked relalively l})w titre antibody (figure 2g), with increased 

t itres and incr~ased numbers of re~pcnders observed fo llowing exposure to Jmg/m3 p:r-.ror for 

the same period of rime (figure 2h). Inhalation exposure to 10mg/m3 tor 6 hour!; and to l, 3 

and 1 Omg/m3 prviDI for fi fteen periods of si>'. hours resulted in high titre antibody production 

w ith less imeranimal variation than that ob~crved for lower CO!Iccntrations o f material (Figu re 

2i, j, k, 1). 

The anti-MDI lgG I antibody ttrres derived for each individllal an.imaJ are displayed in Table I. 

The distribution ofanti-MDllgG1 antibody titres within each expedmenta l group IS sho,vn, 

togethc1 with 11 
• group mean and median tnres in Ta"'>le 2 These data are displayed 

.. 
CTL/L/8246-8 
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graphically in Figure 3a-p. These data show clearly the marked relationship between the 

amount of ptv!Dl exposure (concentration and time of exposure) and the antibody tirre. Thus 

exposure to 3mg,/m3 p.NIDI for 15 minutes or one hom or to l mg/m:. ptviDl for 6 hours fails to 

provoke detectable antibody in the majority of animals examined with medi:m rit1 ts of < l m 10 

or 1 in l 0 observed Exposure to increasing amounts of pMDI or incrc ... cd exposure periods 

resulted in measurable anribody production hy the maJOrity of <mima b. Thus, for example, 

mean {lfld median titres of 1 in 3-+06 and I in 2560 \Vere orovoked by exposure to 3mg/m3 

plv!DI for 15 periods of 6 hours. There was clearly some within group anima:! variation in 

titre, for example, following exposure to 30mg/m3 pTvlDI for 15 minutes, the majority of 

animals displayed titres of l in 320 or less; howe er one animal displayed a titre of I in 10240. 

These outlying results were confirmed by repeat EUSA analyses (data not shown) 

The analyses perfonned with the cutTent serum sarr.ples were compared with those derived 

from study 135-EU-MTX (described in report CTLIT/2926). Animals were exposed for 15 

minutes to 10, 100 or 900mglm3 pNIDI. l\ntibody profiles are displayed in figure 4a-c. A 

comparison o f antibody responses observed followi.1g treatme11t with l0mg/m3 p.MDI for 15 

minutes in the current study (F1gure 2b) with the previous study (Figm e 4a) reveals that 

~;onsistent low titre responses have been induced in both experiments Exposure to higher 

concentrations ofpM Df ( tOO or 900mg/m3
) resulted in higher litre antibody, with treatmenr 

\¥i.th 900mg/m3 pMDI giving a similar distribution of antibody tit res to those observed 

following exposure to 3 or 1 Omg/m3 pMDl fa t I 5 periods of 6 hours. 

Fina!h. the statistic::U significance of differences between antibcdy responses induced by 

exposure to ptviDI and concurrent air treated controls was analyzed (Table 3). These analyses 

revealed that treatment witlt 3 or lOmg/m" piVlDl tor 15 minutes or with I mg/m3 prviDI for 6 

hours failed to elicit statistically significant anti-iv! Dl IgC I anlibody response~: (not 

significantly diiTerent from control groups at the I% level). All other exposu re regjmes 

resulted in significant o.ati-MDJ IgG 1 antibody production (p<0.0 I) 
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5. CONCLUSIONS 

Exposure of guinea pigs to polymeric IVIT.II by ir.kilation elicited a clear dose reJponse with 

respect to antibody production and the totaJ rvmJ aose (concentration znd time of exposure). 

All air control groups were negative for anti-lVilli IgGJ antibody (titrcs of less than 1 in 10). 

A no-observable-effect level was demonstrate-d wirh respect to concentrations of pMDI and 

exposure times which did not generate significant antibody production. Thus exposure to 

3mglm3 or 10mg/m3 pNilll for 15 minutes or to lmglm3 tor 6 hours failed to prow ,( 

signif.cant anti-MDI IgGl antibody response:; compared with concurrent air treateo ~vvnt:ol 

gr )Ups. Treatment v.rith higher concentratinns of p1viDI or for longer exposure periods 

resulted in the production of significant TgG l antibody in each case. 
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7. TABLES 

TABI.E 1 - ANTIBODY RESPONSES FQLLOWING INHALATION EXPOSURE OF 
GUINEA PIGS TO pMDI 

A. 15 minutes exposure 

Group 1 l Air Group 2 3mg/m 
, 

Grou p 3 10mg/m3 Group 4 30mg/m3 

Animal Control Animal titre Animal titre Animal titre 

Number titre Number Number 1 umber 

l < 1 in 10 11 1 in 20 21 1 in 160 31 l ;,, 20 
--

2 <1 in 10 12 J in 10 22 l in 80 32 1 in 10 

3 <1 in 10 13 < 1 in l 0 23 1 in 80 33 1 in 10240 

4 <1 in 10 14 J in i60 24 < 1 in 10 34 1 in 160 

5 < 1 in 10 15 I in 160 25 1 h; l 0 J5 lin 20 

6 < I in 10 16 < 1 in l 0 26 1 in 320 :.56 1 in 20 
>-·--

7 <1 in 10 17 < 1 in 10 27 1 in 160 37 I in 10 

8 < 1 in 10 18 I in lO 28 lin 40 38 < l in 10 
--

9 <1 in 10 19 < I in 10 29 1 in 80 39 1 in 320 

10 <I in 10 20 < I in 10 30 1 in 10 40 1 in 160 
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8 . One hour exposure 

r--
Group 5 Air Group 6 Jmglm ' Group 7 10mg/m3 Group 8 30mg/m3 

AI!imal Control Anim2.l titre Animai titre Animal titre 

Number titre Number Number Number 

41 <1 in 10 51 l in 80 6 1 t in 1280 7 1 l iu 1280 

42 <1 in 10 52 1 in 160 62 1 in 1280 72 < 1 in 10 

43 <l in 10 53 < l in 10 63 1 in 160 73 1 in 160 

44 <1 in 10 54 < 1 in 10 6LJ 1 in 160 74 l in 1 60 

45 <1 in 10 55 < 1 in 10 65 1 in 80 75 1 in 2560 
I 

46 <lin 10 56 1 in 320 66 1 in 640 76 lin 10 

47 <1 in 10 57 < l in 10 67 1 in 160 77 1 in 80 

.:!8 <1 in 10 58 < 1 in 10 68 1 in 160 78 1 in 1280 

49 <1 in 10 59 < 1 in 10 69 1 i.n 20 79 l in 10 

50 1.-:1 in 10 60 1 in 160 70 l in 80 80 I in 80 
'----· 

C. Six hour exposure 

Group 9 Air Gr oup 10 lmg/m3 Group ll Jmg/m3 Group 12 10rr.g/m3 

Animal Control Animal titre Animal titre .Animal titre 

Number titre 1umber Number Number I 
81 < I in 10 91 < I in 10 10 I lin 160 111 1 in 5120 

82 <1 in 10 92 1 in 160 102 1 in 160 112 1 in 640 

83 <1 in 10 93 <1 in IC 103 < l in 10 113 1 in 1280 

84 <1 in 10 194 <1 in 10 104 l in 160 114 lin 5120 

85 < 1 in 10 95 < I in 10 105 l in 10 115 1 in 1280 
--

86 <1 in 10 06 < 1 in 10 106 1 in 20 i16 I in 1280 

87 < 1 in 10 97 l in '10 107 1 in l 60 117 l in 160 
----· 

88 < l in 10 98 1 in 1280 108 1 in 1280 11 8 I in 2560 

89 < 1 in 10 99 l in 1280 109 1 in 160 11 9 J in 2560 

90 <1 in 10 100 <1 in 10 1 10 I in 160 120 I in 320 

CTL/l./8246- 13 



D. Fifteen times 6 hour exposures 

Group :3 Air Group 14 lmg/m3 Group 15 3mg/m3 Group 16 10mg/mJ 

Animal Control Animal :itrc Animal titre Animal titre 

Number titre Number Number Number 
-

121 < I in 10 l3 l I j in 1280 14 1 1 in 2560 l 51 1 in 2560 

122 ---+ <1 in 10 132 I I in I 0240 142 I in 320 152 1 in 2560 

123 < 1 ir. 10 133 1 in 640 143 I in 2560 153 1 in 2560 
'----

] 2t~ < 1 in 10 134 1 in 1280 I 144 lin 10240 154 l in 5120 

125 <1 in 10 135 ! in 160 145 l in 2560 155 1 in 20480 

126 <1 in 10 136 1 in 20480 146 1 in 2560 156 1 in 5120 
-· 

127 < l in 10 137 1 in 10240 147 l in 5 120 157 I in 1280 

128 <L in 10 138 l in 160 148 1 in 1280 158 I in 5120 

829 
<1 in 10 13 ) 1 in 160 149 1 in 2560 159 1 in 5120 

30 < 1 in 10 140 1 i.n 10240 150 I in Sl20 160 1 in 5 120 
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TABLE 2- DISTRIBUTION OF ANTI-MDIIgG1 TITRES FOLLOWING 
INHALATION EXPOSURE OF GUINEA PIGS TO pMDI 

A. 15 minutes exposure 

1\ umber of Animals 

Titre Air Controls ... gJ ~ .Jill m 10mg/m3 

Group 1 Group 2 Group 3 

< l in 10 10 5 1 

1 in 10 2 2 

1 in 20 I 
- . 

1 in 40 1 
--
1 in 80 .... 

.) 

1 in 160 2 2 
t- . -

1m 320 1 
-

1 in 640 

1 Jn 1280 

1 In 2560 
-

1 in 5020 

l in 10240 

I in 20480 

NrEAN < 1 in 10 1 in 36 1 in 94 

MEDIAN < 1 in 10 J in JO I in 80 

30mg/m3 

Group 4 

l I 

_j 
2 

3 

2 

l 

l 

lin I 096 

lin 20 
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B. One hour exposure 

Number of A.rumals 

Titre .A..ir Controls i ., gJ J IOmg/m ' 30mg/m3 Jm m 

Group 5 I Grou!J 6 Group 7 G!·oup 8 
I 

< lin lO 10 I 6 ' I ---
I in 10 2 

l in 20 I 
-

l in 40 l 

l in 80 2 
1 

2 2 

1 in 160 l 4 2 

1 in 320 

1 in 640 1 

l in 1280 I 2 l 

lin 2560 F 1 

l in 5020 
-

I in 10240 I 

I in 20480 

I .--

ME.u.N < 1 in 10 I in 72 1 in 402 l in 1458 

lVfEDIAN < 1 in 10 < l in 10 1 in 160 1 in 160 
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C. Six hour exposure 

Number of A.nimals 

Titre A.ir Controls lmg/m3 3mglm3 10mg/m3 

Group 9 Group 10 Group 11 Group 12 
:.-. 

< l in 10 10 
,. 
0 ) 

1 in I 0 
I 

l 
I 

l in 20 I l 

r--in 40 1 

l in 80 

1 in 160 1 
,. 
0 1 

1 in 320 l 

l in 640 1 

1 in 1280 2 ] 
..., 
.1 

I in 2~60 I 2 

l in 5020 2 

1 in 10240 

1 in 20480 

I 
' -· 

NfEA..~ < 1 in 10 lin 276 I l in 227 1 in 2032 

.v1ED !Al.'l" < 1 in 10 < l mlO 1 in 160 I in 2560 
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D. Fifteen t imes 6 hour exposures 

'Kumbcr of Animals 

Titre Ai r Conlrols lrng/mj J rngim3 10mg/m3 

Group 13 Gn .. ·t.:p 11 Group 15 Group 16 

< 1 in 10 I Q 

1 in 10 

1 in 20 I 
1 in 40 

1 in 80 

I in 160 ... 
.) 

I in 320 1 

l in 640 l 

l in 1280 2 1 1 

1 in 2560 5 3 

1 in 5020 2 5 

1 in 10240 3 1 

1 !11 20480 I 1 I 

I 
I 

?vffi.A..."J < l in 10 1 in 5488 t in 3406 I in 5504 

MEDIAN < 1 in 10 l in 1280 I in 2560 lin 5 120 
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TABLE 3- STATISTICAL ANALYSIS OF ANTI-MDIIgG1 ANTIBODY 
RESPONSES 

A. 1 !5 minutes exposure 

Group l\IIDl dose Mean area S.D. P value 

mg/m., under cur:e 
-

I 0 7 46 1.83 -

2 3 6 .89 4.04 0.614 

3 10 17.0 1 9.97 0.033 

4 130 
·-I-

43.78 76.23 J 0.001 

B. One hour exposure 

Group 'MDl dose Mean area S.D. P value 

mg/m3 under curve 

5 

I : 
4 32 0.68 -

6 13.82 11.46 0.0095 

7 10 28.77 I 19.50 <0.0001 
t 

18 30 158.04 177.50 <0.000 l 

C. Six hour exposure 

Group i'viDl dose Mean area I S.D. P value 

mg/m3 under curve 
t 

9 0 12.50 tL28 -

10 1 23 Oli 20 19 I 0 261 
I 

I 1 3 1~6 76 33 97 0.0006 

12 10 i 110.18 165 42 <0 0004 
I 

rTr rr I9.'Mr-._ 1 o 

Significance 

-

NS 

* 
j x < 

Significance 

-

>=<* 

"'"' 

*"' I 

' Signilie2 ~ 

I -
·-

NS 

"'"" 
I I w~ 
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D. 

Grcup 

lu 
--
14 

15 

16 

NS 

... 

CTL'L '8246-6 

Fifteen t imes 6 hour exposures 

YIDI dose ~·~~·· SD P value · Significance 
I 

I I mgtm3 1er cu rve 

Ia 3 )] I 3.83 - -
I 

' 
I 1 I 158 95 I 106 57 <0.0001 i ~* I 
13 ! 187 05 75 98 <0 0001 ~).t 

I -
j tO 1 221.27 90 88 I <O.OOOl ** 

Not sigpjfkam at 5% level 

s ratistically significant difference from the control group mean at the 5% level 

statistically significant diJferenc:e from the control group mean at th<.: l% level 

I 
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8. FIGURE LEGENC 3 AN D FIGURES 

F igu r·e I Profiles of antibody re nses in sen1m ;amples from study 114-El;-\.tlTX 

Profiles ot a.r1tibody responses following intradermal c;ensi~iLat::)n of guinea p1gs to pi'vLDI in 

study 114-El·-~rTX Serum sample-s from ani:n1ls nuP1bcr 26 (<!I 27 (b) artd 28 (<.)are 

shown Data are from analyses perfom1ed m February 1995 ( ; displE~yed i'1 report 

CTI/RJ 1239), vlay 11:·9b (6; displayed in repo.1 CTL:T1 2~26) anti Ylarch 1 ()98 ( 0) 

Figure 2 P:·ofiles of amil-,ody re~ronscs in s~.um samples from studv I 53-EC-! l"!'X. 

Profiles o~ a.r1;:ibody responses fcllowing inhal<:uon exposure of guinea pigs to p.\1 [) [ m study 

153-EU-MTX Serum samples from gr0up 2 (animals ll, 12. 14, 15, 18· 3mg/n·? plvfDI for 

l 5 minutes) are sho1..v11 m (a); serum sar.1pies from group 3 (animals 21-23, 25-30, h.rnglm:; 

p.iviDI for 15 rnitJutes) are sho'NI1 in (b); serum S3.mples fi·om ~o11p 4 (animals 31 -37, 39. 40; 

30mglm3 pi\·IDI for lS minutes) are sho\v;l m ~c), serum samples from group 6 (animal~ ) I, 

52, 56, 60· 3mg/m3 p:MDI for 1 hour) aic shown in (d), serum samples from group 7 (animals 

61-70 inclusive: lOmglm~ pNlDI for 1 hour) are .>bow11 in (e): serum samples from gro•.:p & 

(animals 71, 73-80; 30mg/m3 p:\lDI for 1 hour) arc sho\vn in (f); serum samples from group 

10 (animals 92, 97-99, l mglm3 pi'viDl forb ~10urs) are s!lo•.m in (g): semm scmph.:s 0-om 

group ll (animals 101, l 02,. 104-1 l 0, 3mgim3 pMDl for 6 hour··;) are shown in (h); se:-um 

samples frorr. group 12 (animals 1 1 1-120 mclusi\ c. l Omg/m: py[)l for 6 hours) are shov. n 111 

(i), serum samples from group H 1 animal:> 131-1 W inclusive; I my'm3 pMDifor 15 time~. 6 

hours) are shown in (J), serum samples from group IS (animals ]., l-150 i1clusive; Jmg/m1 

pi'viDI for 15 tir.tcs 6 hours) are ..;ho,;.~n in (!<), serum samples froM group ( anima!s 1 S 1 J 60 

inclustve: I Omg/m3 p!vfDI for 15 timP.S I) hours) are sh0\'·.-11 in (l). :::ach line represents c-...r. 

individL!al serum sample 
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Figure 3 Distribution ofanti-\·IDI IgGl titres following inhalation exposure ofguine:~ 

pigs tc p!viDI. 

Distribution of antibody titres following inhalation exposure of gui; • .t pigs to ptvfDI in sludy 

153-EU-MfX. Antibody titres are shown for group 1 (a), 2 (b), 3 (c), 4(d), S(c), 6(f). 7(g), 

8(h), 9 (i), lOU), 11 (k), 12 (1), 13 (m), 14 (n), 15 (o) and IG (p) . 

Figure 4 Profiles of antibody responses in serum samples from study 134-EU-MTX 

Profiles of antibody responses following inhalation exposure of guinea pigs to piVIDl in study 

134-EU-lv1TX. Serum samples from group 2 (animals 8-16 iuclusive; t Omg/m3 p!viDl f01 15 

minutes) aie shown in (a)~ serum samples from group 3 (animals 17-24 inclusive; lOOmglm' 

piviDl fo r 15 minutes) arc shown ut (b) and serum samples from group 4 (ai:llmals 25 28, 30-

31 !nclusive, 900mg/m) pl\IIDI for 15 minutes) are shown itl (c). Each line rep-esems an 

individual serum sample. 

.. 
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llfld complete reproducti on• of tho records of U.S. Emilronmental Protection A~ency 

docum" ntl u delivered In tho ro~ ular couru ol buslneae for mlcronlmlng. 

Da.t.a produ~_(\::::.~- _..~.q _ _...:.:l~C6..J.../ --9-+----~9-
(Monlh) (Day) (YoBJ) 

Place Syracuu 

(City) 

New York 

(State) ~ 
AMTEK 

corp 




